


Objectives of the Study

Overview

* Thisresearch will apply remote sensing
techniquesto map changesin forest cover in
California

* Thescope of thisreseacch'will bethe
testing and tmprovement, of an operational
FS-CDF forest change monitoring program




ODbjectives of the Study

Research Objective'l

Establish an operational forest cover change
monitoring program based on the following project
efficiency indicators:.

Change-map accuracy assessment

Flexibility of.implementation

| nter pretability of methods and results
Consistency acr oss phenologically diverse ar eas




ODbj ectives of the Study

Resear ch Objective 1: Related resear ch questions

1. Which change detection techniques produce the
most accur ate, interpretable maps of forest cover
change?

2. How do the existing FS-CDF program methods
compare to those generated by state-of-the-art
techniques?

3. How do results differ between southwest and
northeast California study sites?




ODbjectives of the Study

Resear.ch Objective 2

| mplement the for est monitoring program
established In Objective 1 to analyze the extant data

sets (1996-2000 and 1990-2000)




ODbj ectives of the Study

Resear ch Objective 2. Related research qguestionsfor
thefollowing time periods- 1990-1996, 1996-2000,
1990-2000

1. How'isforest cover change manifested in ter msof
a)-geogr aphical extent, b) cause, C) rate?

2. How doesforest cover ‘change affect landscape
spatial patterns(e.g., habitat fragmentation)?

3. How are changesin forest cover associated with
mapped lifeform-and species categoriesin theregion®




Scientific | mplications

Cooperative Research
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Scientific | mplications
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Scientific | mplications

Disturbance M onitoring
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Scientific | mplications

Disturbance M onitoring
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Heritage of the Resear ch

* San Diego State-Boston
University-USDA Forest
Service forest.cover

: : California
mapping proj ect

National Forests

BOSTON
UNIVERSITY || 8 &




Heritage of the Research

*USDA Forest Service -

California Depar tment
of Forestry and Fire
Protection’Change

M onitoring
Program

Northeastern CA

Southern Sierra




Methods

Theresearch proposed presents a comprehensive,
multitempor al; multistageforest cover change
monitoring str ategy

1. Data sets

L andsat 5 and 7, Aerral Photos, ADAR,
| KONOS

FirePerimeters, Pest Records, L. ogging
Records




Methods

Program M ethods - Phase |
lmage Processing

‘93 TM_

. .= (MKT Transform) = 48 ./
Pixel-level
Change Image
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Methods

Program Methods- Phase |
Classify and:l.abel Change

‘ — Classify Change m=m

Segment-level 1 SR
Change Image Phase |

e Aerial Photos Change Map
* GIS Layers

* Other Imagery
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Methods

Program Methods = Phase | |
Machine L earning Classifier

ASSEess
B y Classification

measured A canopy I l Final Change Map
BGW signhatures with Canopy Classes
covertype
“seasonality”
climate (A precip)
cause

Refine Training Data

land use zoning




Methods

Change Data

with accuracy assessment

cause
Patabase

- 70 to' - 100% CC
-41to-/70% CC

- 16 to - 40% CC

+15t0 -15% CC

+16 to + 40%.CC

+ 41 to'+ 100% CC
Shrub/Grass Decrease > 15%
Shrub/Grass Increase >15%
Change w/in Existing Urban Area
Terrain Shadow

Cloud-or Cloud Shadow

Mortality
Wildfire
Harvest
Regeneration
Fuel Break
Thinnhing
Development
Conversion
Other
Unknown




Study Sites

| assen National Forest

I.
"'ﬁa: Plumas National Forest

)
N

Sacramento

Angeles National-For est

San Ber nardino
National Forest

Cleveland National Forest




M ethods

2. Field Data Collection

3. Radiometric:Normalization

4. Geometric Processing

5. Fmage Enhancement T echniques
Change Vector Analysis

Spectral Mixture Analysis
Spatial_Indices (T exture-Context)
6. Classification
Decision Tree
ANN-Fuzzy ArtMap
7. Evaluation



Data Plan

DATA TYPE

Landsat
™M 5

Landsat 7
=0

IKONOS

Digtd
Orthagphogaphs
VCL

MODISMVI
(MOD:13)
MODISAerosol

Product (M OD 08)

SPATIAL
EXTENT

TEM PORAL
COVERAGE

NOMINAL
SPATIAL
RESOLUTION

30 m NE Cdifornia

SW.California

June 1990
June 1996

30m NE Cdifornia June 2000

SW California

im NE Cdifornia

4m SW California
Scale: 1:2400 NE Cdifornia
SW California
NE Cdifornia
SW California
CdifornfaSae

Sept 2000

1989, 1996, 2000
1989, 1996, 2000

20007
20017
June 2000

25m Horizontd
ImVerticd

250m
June 2000

10 km CdiforniaSae

ACQUISITION
STATUS

Acquired

Acquired

Tobe
acquired
Acquired

Tobe
acquired
To'beacquired

Tobeacquired




Work Schedule
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Current Findings

* Forest cover change mapping

* Research Question:

Can . ultitemporal pectral  ixture
nalysis technigues be effectively used to

accurately map forest cover changesin
southern California?
* Specifically:

-What categories of forest cover
change can be mapped using MSMA
techniques?
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‘ Descanso: June 1990‘ ‘ Descanso: Junée 1996




Endmembers used to Model 90-96 Scenes

Rescaled Reflectance

Shade

3 4 5
T™M Band




FRACTION ANALY'SIS
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Results

Contingency Matrix: Decision Tree Classfication

REF CLASS ' CORRECT. PRODUCER'S USER'S KAPPA
TOTALS = TOTALS ACC. ACC,
33 30 26 78./%% 80.8/% 082

44 23 92.21% 76.67% : 0.66
2/ 20 74% 66% 0.59

25 23 92% 766/% - 072

21 16 6% 33% 045







